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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device, having 
superior flatness of the surface which becomes a connection surface 
and formed by the top part of a plurality of protruding electrodes, in 
such a manner that stabilized bondability to a printed substrate can be 
obtained even for a small type multi-pin semiconductor device, and to 
provide the manufacturing method for the semiconductor device. 
SOLUTION: In a process in which a conductive metal member 7, 
arranged on the electrode part of a substrate 2, is heat molten and 
connected to the electrode part of the wiring pattern of the substrate 2, 
and by heating up and fusing the conductive metal member 7 is heated 
up and fused in the state wherejn a flat plate 9, consisting of material 
which is not metallized or alloyed with the conductive metal member 7, 
is brought into contact at least with one or more conductive metal 
members 7, a flat part 1 1 is characteristically provided on the part, 
which comes into contact with a flat plate 9 of the conductive metal 
member 7. Also, surfaces which are almost flush with are formed at 
least by one or more flat parts 1 1 in the manufacturing method of the 
semiconductor device. A 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one of said the projecting polar zone is a semiconductor device characterized by carrying out 
flattening of the projecting summit section in the semiconductor device which has two or more external 
electrodes projected and formed on the configuration side of the container of a semiconductor device. 
[Claim 2] The semiconductor device according to claim 1 with which the field which has a flat part in at least one 
summit section of said projecting polar zone, and these at least one or more flat parts constitute is characterized 
by being an abbreviation same flat surface. 

[Claim 3] Said abbreviation same flat surface is a semiconductor device according to claim 1 or 2 characterized 
by being smoothness with a flatness of 0-0.1 Omm. 

[Claim 4] Said projecting polar zone is a semiconductor device according to claim 1 to 3 characterized by being a 
pewter ball electrode. 

[Claim 5] Said container is a semiconductor device according to claim 1 to 4 characterized by consisting of 
closure resin which closes the wiring substrate and this semiconductor device for laying a semiconductor device 
and connecting electrically. 

[Claim 6] The manufacture approach of the semiconductor device characterized by to have the process which 
forms a flat part in the summit section of said projection electrode by carrying out heating melting of the summit 
section of the conductive metal member used as said at least one or more projection electrodes in the 
manufacture approach of the semiconductor device which forms the external electrode of a semiconductor device 
as two or more projection electrodes on the configuration side of the container of this semiconductor device 
where this flat surface of a flat-surface member is touched . 

[Claim 7] The process which connects each of the end of two or more circuit patterns prepared in the substrate, 
and each of two or more polar zone prepared in the semiconductor device, The process which projects and 
arranges a conductive metal member to the polar zone prepared in each of the other end of the process which 
closes said semiconductor device from the external world with a sealing agent, and two or more circuit patterns 
prepared in said substrate, In the process which is made to carry out heating melting of the conductive metal 
member arranged by projecting at the polar zone of said substrate, and is joined to the polar zone of the circuit 
pattern of said substrate, and the process which has and joins said conductive metal member and electrode of 
the circuit pattern of a substrate The manufacture approach of the semiconductor device according to claim 6 
characterized by preparing a flat part in the part which touches said flat surface of said conductive metal member 
by heating and carrying out melting of said conductive metal member where this flat surface of the member which 
has a flat surface is touched in said at least one or more conductive metal members. 

[Claim 8] The member which has said flat surface is the manufacture approach of the semiconductor device 
according to claim 6 characterized by the monotonous thing consisted of an ingredient which is not metalized or 
alloyed with said conductive metal member. 

[Claim 9] The manufacture approach of a semiconductor device according to claim 6 that weight of said 

semiconductor device is characterized by touching this flat surface of the member which has said flat surface in 

said conductive metal member at least so that said conductive metal member may be started. 

[Claim 10] The manufacture approach of the semiconductor device according to claim 6 characterized by the 

weight of the member which has said flat surface at least touching this flat surface of the member which has said 

flat surface in said conductive metal member so that said conductive metal member may be started. 

[Claim 11] Said conductive metal member is the manufacture approach of the semiconductor device according to 

claim 6 to 10 characterized by being a pewter ball. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to formation of many external connection terminals of a 
semiconductor device especially about the semiconductor device which stored a many-items child's 
semiconductor device, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, after it was carried on the die pad of a leadframe and the polar zone 
of a semiconductor device and the lead of a leadframe were connected by the wire bonder using the phi20- 
lOOmicrometer super-thin gold streak etc., the resin seal of the semiconductor device represented by Si chip was 
carried out by the transfer mold, and it was made into the semiconductor package which is a semiconductor 
device. 

[0003] And while the number of polar zone increased quickly in recent years and formed many pins as a 
semiconductor package, it was, as high integration of the circuit element to a semiconductor device progressed. 
[0004] On the other hand, as an appliance maker, since small thin shape-ization is called for more or the more 
highly efficient engine performance is required, since the device which uses a semiconductor package mounts a 
semiconductor package in high density more, it has asked for the small semiconductor package. 
[0005] Consequently, the lead pitch of QFP (quad flat package) which is a typical semiconductor package is 
progressing to the ** pitch from 0.65mm, by current, it is 0.3-0.5mm pitch, and the thing before and behind 300 
pins is used or examined. 

[0006] However, in mounting the semiconductor package of such ** pitch many pins to a printed circuit board, 
the following troubles have occurred. 

[0007] It is the point of it becoming difficult to print a detailed cream pewter to a substrate, and having been hard 
coming to carry out stable soldering to one. 

[0008] When the lead made it detailed, in order for lead reinforcement to fall and to deform into the 2nd easily, 
when it solders, it is the point of having become it being easy to generate defects, such as a short circuit and 
opening. 

[0009] Then, OMPAC (OBAMORUDEDDO plastics array carrier) was proposed from Motorola in 1991 as a new 
semiconductor package which solves the above-mentioned trouble. 

[0010] This mounts a semiconductor chip 1 on a printed circuit board 2, as shown in drawing 4 (a). After carrying 
out wire bonding of the circuit pattern of a printed circuit board 2, and the polar zone of a semiconductor device 
1, As the hermetic seal of the semiconductor device is carried out and by carrying out the mould of the printed 
circuit board top-face section on which the. semiconductor device was mounted by the transfer mold as shown in 
drawing 4 (b) shows to drawing 4 (c) As a fixture 4 is used for the electrode land prepared in printed circuit board 
2 rear face in the shape of a matrix, the adhesive flux 5 is imprinted and it is shown in drawing 4 (d) after that The 
pewter ball 7 arranged so that it may become the same location as a land location with a fixture (not shown) is 
adsorbed using a fixture 6. While arranging on the land in which the adhesive flux 5 was formed, carrying out 
melting of the pewter ball 7 by letting a reflow furnace pass for this substrate 2 shown in drawing 4 (e) after that 
and making it join to the land of a substrate It was what forms the polar zone of the projecting pewter ball 7 as 
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shown in drawing 4 (f) by using the surface tension of the fused pewter. 

[001 1] Thus, since obtained OMPAC formed an electrode in a substrate rear face in the shape of a matrix, even if 
it was a loose pitch of 1.0-1 .5mm, the formation of many pins was possible for it 

[0012] therefore — since the pewter ball which does not need detailed cream pewter printing and has 
reinforcement serves as an electrode as a package in case a device user mounts, handling is also easy — 
becoming — many — though it was a pin package, it was standardized by JEDEC etc. as BGA (ball grid array) as 
a new package which raises junction nature more. 

[0013] Moreover, it came by recent years to be used not only about a printed circuit board but about a ceramic 
substrate, a tape substrate, etc. very much also as a substrate of BGA. 

[0014] Such BGA is mounted in a printed circuit board through presswork, a loading process, and a reflow process 

together with other usual electronic parts, without newly establishing a special process. 

[0015] A pewter ball deforming in that case, so that the surface tension of the fused pewter ball, and a BGA 

substrate, Si chip and the weight of the sum total of closure resin may balance at a reflow process, a BGA 

substrate is lifted from a printed circuit board front face, and it is joined. 

[0016] 

[Problern(s) to be Solved by the Invention] However, in BGA in the above-mentioned conventional example, there 
is a trouble that the further formation of many pins and the further miniaturization of package size are difficult, 
from the following two reasons. 

[0017] In order for the 1st reason to let rapidly the composite which consists of the substrate with which 
coefficients of thermal expansion differ, an Si chip, closure resin, etc. pass from ordinary temperature [ say / a 
reflow furnace ] in temperature up and the furnace made to cool to 200-240 degrees C and to join a pewter ball 
As shown in drawing 4 (f). with the pewter ball which the edge of a substrate curves no less than A= 0.05-0.2mm 
according to the difference of a coefficient of thermal expansion, therefore consists of the same amount of 
pewters In case the height of the top-most vertices of the pewter ball after junction does not become 
homogeneity but BGA is mounted to a printed circuit board, what cannot wet wet in contact with a land in a 
pewter ball arises, and the pewter ball is the problem that junction becomes instability. 

[0018] If it sees about the BGA substrate of one size with a natural thing from the curvatures of a BGA substrate 
being the main causes of ununiformity-izing of ball height, former one will serve as a bigger value in the amount of 
curvatures of the core of a BGA substrate, and an edge, and the amount of curvatures with the edge near the 
edge of a BGA substrate. 

[0019] Moreover, if it sees about the BGA substrate of different size and a BGA substrate will be enlarged, the 
amount of curvatures will also become large. 

[0020] Therefore, if it sees about BGA of one size, former brie will become [the difference of the height of a 
pewter ball ] larger by BGA of the full matrix type which has arranged the pewter ball on the whole surface, and 1 
BGA of the peripheral mold which has arranged the pewter ball only to the sequence of numbers of the periphery 
section. 

[0021] Moreover, by what has large BGA substrate size, and the small thing, if it sees about BGA of different size 
on the other hand, although it is large, the difference of the height of a pewter ball will become [ the direction ] 
larger. 

[0022] In order to call it BGA of the peripheral mold which uses only the one section of a BGA substrate in order 
to raise the junction stability of BGA to a printed circuit board and to form many pins, it must stop therefore, 
having to make the size of a BGA substrate enlarge. However/when size was made to enlarge and many pins are 
formed more since it becomes large also as an amount of curvatures, it becomes difficult to cancel height 
dispersion of the pewter ball which makes junction nature instability. 

[0023] If the 2nd reason is BGA of the same size, the number of pewter balls will follow on increasing, and the 
deformation of the pewter ball at the time of joining BGA to a printed circuit board, since the weight of the BGA 
substrate concerning one pewter ball, a chip, and closure resin becomes small becomes small. 
[0024] On the other hand, if package size is miniaturized by the number of the same pewter balls, the weight of 
the BGA substrate concerning one pewter ball, a chip, and closure resin will become small, and the deformation of 
a pewter ball will become small. 

[0025] Therefore, when many pins are formed, or when miniaturizing package size by full matrixing, absorption of 
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height dispersion of the pewter ball by the deformation at the time of the reflow of a pewter ball will become 
difficult, and the stability at the time of joining to a printed circuit board will be spoiled. 

[0026] More, even if the object of [object of invention] this invention is a small semiconductor device by many 
pins, it is to realize the semiconductor device excellent in the smoothness of the flat surface formed in the 
summit section of two or more projection electrodes so that the stable junction nature to a printed circuit board 
may be obtained. 

[0027] Moreover, the object of this invention is in the flat surface formed in the summit section of two or more 
projection electrodes to realize the manufacture approach that the semiconductor device excellent in the 
smoothness can be manufactured easily. 
[0028] 

[Means for Solving the Problem and its Function] In the semiconductor device which has two or more external 
electrodes which this invention projected on the configuration side of the container of a semiconductor device as 
above-mentioned The means for solving a technical problem, and were formed, at least one of said the projecting 
polar zone offers the semiconductor device characterized by carrying out flattening of the projecting summit 
section. 

[0029] Moreover, it has a flat part in at least one summit section of said projecting polar zone, and the field which 
these at least one or more flat parts constitute is characterized by being an abbreviation same flat surface. 
[0030] Moreover, said abbreviation same flat surface is characterized by being smoothness with a flatness of 0- 
0.10mm. 

[0031] Moreover, said projecting polar zone is characterized by being a pewter ball electrode. 

[0032] Moreover, said container is characterized by consisting of closure resin which closes the wiring substrate 
and this semiconductor device for laying a semiconductor device and connecting electrically. 
[0033] Moreover, the external electrode of a semiconductor device is set to the manufacture approach of the 
semiconductor device formed as two or more projection electrodes on the configuration side of the container of 
this semiconductor device. The manufacture approach of the semiconductor device characterized by having the 
process which forms a flat part in the summit section of said projection electrode is offered by carrying out 
heating melting of the summit section of the conductive metal member used as said at least one or more 
projection electrodes, where this flat surface of a flat-surface member is touched. 

[0034] Moreover, the process which connects each of the end of two or more circuit patterns prepared in the 
substrate, and each of two or more polar zone prepared in the semiconductor device, The process which projects 
and arranges a conductive metal member to the polar zone prepared in each of the other end of the process 
which closes said semiconductor device from the external world with a sealing agent, and two or more circuit 
patterns prepared in said substrate, In the process which is made to carry out heating melting of the conductive 
metal member arranged by projecting at the polar zone of said substrate, and is joined to the polar zone of the 
circuit pattern of said substrate, and the process which has and joins said conductive metal member and 
electrode of the circuit pattern of a substrate It is characterized by preparing a flat part in the part which 
touches said flat surface of said conductive metal member by heating and carrying out melting of said conductive 
metal member, where this flat surface of the member which has a flat surface is touched in said at least one or 
more conductive metal members. 

[0035] Moreover, the member which has said flat surface is characterized by the monotonous thing consisted of 
an ingredient which is not metalized or alloyed with said conductive metal member. 

[0036] Moreover, at least, weight of said semiconductor device is characterized by touching this flat surface of 
the member which has said flat surface in said conductive metal member so that said conductive metal member 
may be started. 

[0037] Moreover, weight of the member which has said flat surface at least is characterized by touching this flat 
surface of the member which has said flat surface in said conductive metal member so that said conductive metal 
member may be started. 

[0038] Moreover, said conductive metal member is characterized by being a pewter ball. That is, in order to attain 
the above-mentioned object, this invention is characterized by having a flat part on the top-most vertices of at 
least one or more projecting electrodes in the semiconductor device which has on a substrate two or more 
projection electrodes arranged in the shape of a matrix. 
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[0039] As a semiconductor device in the above-mentioned configuration, it is an integrated circuit called IC and 
LSI by which the component circuit was formed in Si or GaAs. These semiconductor devices have two or more 
polar zone, in order to perform electrical installation with the exterior on the front face. 

[0040] These polar zone is connected with wiring or the lead formed in the external substrate by wire bonding by 
the thermocompression bonding or the supersonic wave of ultrasonic concomitant use of the metal wire which 
consists of phi20-100micrometer super-thin gold or aluminum. 

[0041] moreover — as the approach linked to wiring of the substrate of the polar zone of a semiconductor device, 
and the exterior, or a lead — the electrode top of a semiconductor device — a metal bump — preparing — TAB 
(tape automation TEDDO bonding) — the approach of connecting by law, and CCB (controlling collapse bonding) - 
- there is also the approach of connecting by law. 

[0042] And after a semiconductor device is connected, the hermetic seal of the semiconductor device is carried 
out by resin or cap material in order [ external world ] to secure the dependability of a semiconductor device. 
[0043] As a substrate with the circuit pattern connected with a semiconductor device by the above connection 
methods, there are a glass epoxy group plate, BT resin substrate, a polyimide substrate, a ceramic substrate, etc. 
[0044] It has the polar zone for connecting with the exterior and an electric target further at the edge in the 
middle of the circuit pattern further connected with the polar zone of a semiconductor device in these substrates. 
Although this polar zone is usually circular and has about [ phi0.3-1.0mm ] magnitude, it may be the ellipse form 
and square except circular. 

[0045] And after the ball which becomes the polar zone for external connection prepared in the substrate from 
the pewter material which uses PbSn, PbSnAg, PbSnBi, InSn, InAg, InAgPb, etc. as a principal component has 
been arranged, it is joined to the substrate polar zone by being heated. The pewter material which was not able to 
wet wet in the polar zone to the electrode surface product to which pewter material is joined in that case since 
there were many amounts of pewters forms the polar zone which projected from the substrate side, after 
becoming abbreviation globular form-like with surface tension and being joined to the polar zone. 
[0046] Moreover, when the solder material of optimum dose is prepared with printing or a replica method on the 
polar zone, the metal ball which consists of copper or a copper alloy on it is arranged and heated and pewter 
material joins each of a metal ball to the substrate polar zone, there is also the approach of forming the polar 
zone which projected from the substrate side on the substrate polar zone. 

[0047] The height of the top-most vertices of the projecting polar zone serves as an ununiformity by the 
curvature of the substrate according [ the semiconductor device formed as mentioned above ] to dispersion in 
the size of a pewter ball metallurgy group ball, and the heating cooling process at the time of junction. 
[0048] Then, it places so that the polar zone which projected the above-mentioned semiconductor device on the 
0-0.1 0mm plate higher than 0.15mm which is the specification of the terminal copra nullity of BGA, such as 
JEDEC, may touch a plate as flatness. And it is made to deform by pressurizing a semiconductor device, so that 
the top-most vertices may learn monotonously the high pewter ball or metal ball of projection height which is in 
contact with the plate. 

[0049] Moreover, in case it pressurizes, by heating a plate and a semiconductor device to near the melting point 
of ball material, ball material softens and it becomes possible to make it deform with lower welding pressure. 
[0050] By doing in this way, flattening of the ball with high projection height is carried out in the form where the 
top-most-vertices section learns monotonously, height falls, and the height of the bail top-most-vertices section 
is equalized. The more the flatness of the plate used with a natural thing is high, the more the height of the ball 
top-most-vertices section is equalized. 

[0051] Therefore, in case it carries to a printed circuit board, almost all balls will touch a substrate land and the 
stability of junction is raised substantially. 

. [0052] Moreover, this invention is heating the member which has the flat surface which consists of a conductive 
metal member and an ingredient which is not metalized or alloyed, where a conductive metal member's is touched, 
and making it the weight of a semiconductor device or the weight of a plate except the weight of a conductive 
metal member applied to a conductive metal member, in case a conductive metal member's heats to the polar 
zone of the substrate of a semiconductor device and it joins to it, and is characterized by to form a flat part in 
the conductive metal member which is in contact with a plate. 

[0053] In the above-mentioned configuration, they are the above-mentioned pewter ball and a metal ball as a 
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conductive metal member. 

[0054] As an ingredient of the member which has a flat surface, when it heats [ aluminum / glass, a quartz, a . 
diamond, aluminum, / oxidation ], pewter material and the ingredient which is not metalized or alloyed are used. 
[0055] Or it is possible to use it, if coating also of what is metalized or alloyed is carried out to the front face with 
the above-mentioned ingredient. 

[0056] Moreover, it becomes possible to make the height of a ball into homogeneity more by using what [ 0- 
0.10mm ] that is the specification of the terminal copra nullity of BGA, such as JEDEC, is higher than 0.15mm as 
flatness of a flat-surface member. 

[0057] As a conductive metal member is touched in such a plate, in order to heat the polar zone and the 
conductive metal member of a substrate and to make it join, there are two kinds of ways. 

[0058] It is the approach of arranging one so that a conductive metal member may touch on a plate, and heating, 
making carry out melting of the conductive metal member, and joining, and the 2nd is the approach of arranging a 
plate on the semiconductor device of a midcourse phase with which the conductive metal member has been 
arranged at the polar zone of a substrate, so that a conductive metal member may be touched, and heating, 
making carry out melting of the conductive metal member, and joining. 

[0059] Even if it is which approach, a conductive metal member and a plate can be easily separated in the form 
where the flat part was formed in the place which touched the plate of a conductive metal member, when junction 
of the polar zone and a conductive metal finishes and is cooled, since it is not joined. 

[0060] First, by the first approach, when the pewter ball which is a conductive metal member fuses, and the 
weight of the semiconductor device except a part for a ball is applied to a pewter ball, while a pewter ball sinks, it 
learns and deforms into a plate side and a flat part is formed. However, by this method, since only the weight of a 
semiconductor device was applied to a pewter ball, the amount made to deform was restricted. 
[0061] Since a pewter ball will be joined by the weight of a plate by the 2nd approach, it is possible to apply the 
weight of heavy arbitration to a pewter ball, and the degree of freedom of deformation is larger than the weight of 
a semiconductor device. Therefore, the height of a pewter ball is equalized more. 

[0062] As weight of the plate used by this approach, one 20 times [ 1 to ] the weight of the weight of the 
semiconductor device except a conductive metal member of this is desirable. Because, in 1 or less time of the 
weight of the semiconductor device except a conductive metal member, from the 1st approach, deformation 
becomes small and equalization of ball height becomes difficult. On the other hand, deformation becomes large 
too much, the fused pewter ball is crushed by 20 or more times, it moves from the polar zone of a substrate, or 
adjoining pewter balls short-circuit. 

[0063] r 
[Embodiment of the Invention] 

(1st operation gestalt) Drawing 1 is the typical side elevation showing the production process of the 
semiconductor device of the operation gestalt of this invention. In this drawing, it is the flat part prepared in the 
pewter ball 7 which is the polar zone in which the plate projected in the BGA package a pewter ball and whose 8 
are the containers of a semiconductor device as for closure resin and 7, and the BGA substrate with which 2 
consists of BT resin, and whose 3 are electronic-circuitry equipment, and 9, and the plate for application of 
pressure and 1 1 projected in 1 0. 

[0064] Although the pewter ball 7 is arranged in the shape of a matrix in the rear face of the BGA substrate 2 as 
shown in drawing 1 (a), the BGA substrate 2 curved with 1 50-300~degree C heating at the reflow process at the 
time of connecting the land and the pewter ball 7 of the BGA substrate 2, and dispersion in A has occurred as 
smoothness of the top-most-vertices section of each pewter ball 7. As magnitude of A, although 0-0.1 5mm is 
appointed by specification, such as JEDEC, even if it is the magnitude beyond it in this invention, it is satisfactory. 
[0065] Next, as shown in drawing 1 (b), the flatness which carried out alumite processing of the front face sets 
the BGA package 8 which shows on 0 - the aluminum plate 9 which is 0.10mm at above-mentioned drawing 1 (a), 
and pressurizes this BGA package 8 with the aluminum plate 9 and the plate 10 for application of pressure which 
maintained parallel. 

[0066] Moreover, a quartz, glass and duralumin, stainless steel, etc. can be used as others that what is necessary 
is just the construction material which is easy to secure surface smoothness as construction material of a plate 8 
that it is hard to diffuse a pewter. 
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[0067] When the number of pewter balls prepared in the BGA package 8 is set to n as force to pressurize, it 
pressurizes in the magnitude of 0.1xn-1.17xn [kgf], 

[0068] Moreover, when the pewter ball 7 consists of an eutectic pewter of PbSn, welding pressure can be lowered 
from the case where soften the pewter ball 7 and it pressurizes at a room temperature, by heating the aluminum 
plate 9 at 50-180 degrees C. Moreover, even when a pewter ball is not an eutectic pewter, the force pressurized 
by heating to near [ the ] the melting point can be made small. 

[0069] Thus, by pressurizing the BGA package 8 to the aluminum plate 9 with high flatness, that top-most- 
vertices section deforms evenly the pewter ball 7 which projected as shown in drawing 1 (c) so that it may learn 
from the aluminum plate 9. 

[0070] And as an amount pressurized and pushed in, comparable [ as the amount A of dispersion of the original 
smoothness ] or a little larger one is desirable as smoothness of the flat part 1 1 of the pewter ball 7 after 
deformation. 

[0071] Thus, as shown in drawing 1 (d), when the BGA package 8 which is the manufactured semiconductor 
device has a flat part 1 1 in the top-most-vertices section of that pewter ball 7, the flat surface which the top- 
most vertices of each pewter ball 7 make has the very high smoothness of the flatness of 0-0.1 0mm. 
[0072] Thus, the BGA package which is the manufactured semiconductor device When carried in a PCB substrate 
through a cream pewter with the height below the version thickness printed on each land using the printing 
version which has 0.1 -0.1 5mm version thickness in a PCB substrate All pewter balls become possible [touching 
the cream pewter on the land prepared in the PCB substrate ], become possible [ it being stabilized at the time of 
a reflow and wetting wet with a land ], and stabilize junction nature substantially. 

[0073] (2nd operation gestalt) It consists [ drawing 2 is a typical side elevation showing the description of the 2nd 
operation gestalt of this invention, in the BGA substrate with which 2 consists of an alumina, and 5, adhesive flux 
consists in this drawing, and / in 7 / a pewter ball and 1 2 ] of an alumina and is monotonous. 
[0074] Within the production process of the BGA package which is the conventional semiconductor device, this 
operation gestalt forms a flat part 1 1 in the top-most-vertices section of the pewter ball 7, and shows the 
manufacture approach which raises the smoothness of the flat surface which the top-most vertices of each 
pewter ball make. 

[0075] Drawing 2 (a) is the same as drawing 4 (e) which showed the manufacture approach of the conventional 
BGA package, and that of the process so far which arranges the pewter ball 7 on each land of the BGA substrate 
2 is the same as that of the former. 

[0076] Next, in this invention, as shown in drawing 2 (b), the pewter ball 7 (for example, spark RUBORU: product 
made from Senju Metal industry) temporarily fixed by the adhesive flux 5 (for example, delta RAKKUSU: product 
made from Senju Metal industry) bri each land on the aluminum2 O BGA substrate 2 which consists of 3 (alumina) 
is placed upside down/and it places on 90 - 96% of alumina substrate 12 with which whenever [ plate ] was 
ground by 0-0.1. 

[0077] And it is put in at a reflow furnace in the condition of having been carried on the alumina substrate 12, and 
heats more than the melting point of the pewter ball 7, and melting of the pewter ball 7 is carried out. 
[0078] It sinks so that the pewter ball which fused the BGA substrate 2 with the weight of the BGA substrate 2 
and the resin mould 3 although curved by each corner section may be crushed in that case. This subduction 
stops at the location where the weight of the surface tension of the fused pewter ball 7, the above-mentioned 
BGA substrate 2, and the resin mould 3 balances. 

[0079] In addition, formation control of the flat part of arbitration is possible for this also by melting temperature 
control and melting time control. 

[0080] At this time, as shown in drawing 2 (c), when curved by the substrate, the force in which it will be raised 
from the alumina substrate 12 along with it, or has curved weakens the force by the BGA substrate 2 and mould 
resin 3 weight to depress, and the pewter ball 7 of this part will be in the condition that only the very small 
depression force joins the pewter ball 7, at the edge of the BGA substrate 2, at the beginning. On the other hand, 
since the pewter ball 7 of a core applies to the weight which must have been applied to the pewter ball of an edge, 
it comes to deform more greatly. 

[0081] While the pewter ball 7 of this core deforms so that it may leam from the alumina substrate 12, and a flat 
part 1 1 is formed in that top-most-vertices section, it comes to learn each pewter ball 7 from the contact 
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section with the alumina substrate 12. Moreover, a pewter is not damp to an alumina, and since it is not joined, it 
is easily separable from the alumina substrate 12 with the pewter ball 7 after a reflow. 
[0082] Thus, the manufactured BGA package only adds the plate of only one sheet to the conventional 
production process, as shown in drawing 2 (d), it has a flat part 11 in it at the top-most-vertices section of the 
pewter ball 7, and it becomes able [ the flatness of the flat surface which the flat part 1 1 and the top-most- 
vertices section of each pewter ball 7 make ] to manufacture a very high thing easily with 0-0.1 0mm. 
[0083] The effectiveness using this BGA package is the same as having stated to the 1st operation gestalt. 
[0084] (3rd operation gestalt) Drawing 3 is the typical side elevation showing the 3rd operation gestalt of this 
invention. In this drawing, it consists [ in the BGA substrate with which 2 consists of BT resin, and 5, adhesive 
flux consists, and / in 7 / a pewter ball and 13 ] of stainless steel and is monotonous. 

[0085] In this operation gestalt, the process shown in drawing 3 (a) is the same as the production process of the 
conventional BGA as well as the 2nd operation gestalt. 

[0086] And on the pewter ball 7 arranged on the land of the BGA substrate 2, as shown in drawing 3 (b), the plate 
1 3 of the display flatness 0-0.1 0 which consists of stainless steel is carried. 

[0087] As long as it is larger than the weight of the BGA substrate 2 and a mould 3 as weight of this plate 13 in 
that case, you may be the aluminum used with the 1 st operation gestalt or the 2nd operation gestalt about 
construction material, and a ceramic. 

[0088] And while it supplies to a reflow furnace where a plate 1 3 is carried, and carrying out melting of the pewter 
ball 7, it is made to join to the land of the BGA substrate 2. 

[0089] In that case, when the self-weight of a plate 13 joins the fused pewter ball, the pewter ball 7 is learned and 
crushed by the plate 13, and a flat part is formed in the top-most vertices of the pewter ball 7. 
[0090] With this operation gestalt, since the weight concerning the pewter ball 7 is larger than the weight of a 
BGA substrate 2 like the 2nd operation gestalt, and a mould 3, it becomes possible to make the pewter ball 7 
transform more greatly. 

[0091] Therefore, when the amount of curvatures of the BGA substrate 2 is large, or when the weight of the BGA 
substrate 2 which the number of the pewter balls 7 increases and is applied to one pewter ball 7, and a mould 3 
becomes small, it becomes effective especially. 

[0092] And the BGA package which is the semiconductor device manufactured by carrying out in this way has 
smoothness with the flat surface higher than the 2nd operation gestalt which the flat part of a pewter ball and the 
top-most-vertices section make as shown in drawing 3 (d). 

[0093] The effectiveness using this BGA package is the same as having stated to the operation gestalt of the 1st 

and 2. 

[0094] 

[Effect of the Invention] according to [ as explained above ] this invention — more — many — in the 
semiconductor device which has a pin projection electrode, the semiconductor device which prevents 
destabilization of the junction nature by height dispersion of a projection electrode, and has the stable junction 
nature can be offered. 

[0095] Moreover, only by adding slight correction, a semiconductor device with the stable junction property is 
stabilized, manufacture becomes possible, and cost does not start the conventional manufacture approach, either. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the ** type side elevation showing the production process of the semiconductor device of the 
1st operation gestalt of this invention. 

[Drawing 2] It is the ** type side elevation showing the production process of the semiconductor device of the 
2nd operation gestalt of this invention. 

[Drawing 3] It is the ** type side elevation showing the production process of the semiconductor device of the 
3rd operation gestalt of this* invention. 

[Drawing 4] It is the typical side elevation showing the conventional manufacture approach. 
[Description of Notations] 

1 Semiconductor Chip 

2 BGA Substrate 

3 Mould Resin 

4 Fixture 

5 Adhesive Flux 

6 Fixture 

7 Pewter Ball (Conductive Metal Member) 

8 BGA Package Which is Semiconductor Device 

9 Plate 

I 0 Plate for Application of Pressure 

I I Flat Part 

12 Piste 

13 Plate 



[Translation done.] 
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•J -ha* £ B G AStS 2 & »JB*— K 3 OAMlz 
±0; WKLfc^^^»K-/uSr» J; 5 fcifc^ii 

0-fr54fc11fc-C.it**. 

[0079] /«c*3 s rfui, ttlUUtM9H>, JSKRttlQ 

30 <5 0 

[0 0 8 0] tOtt, IH 2 (c) fcjjcf-J: 5fc, BG 

«1 2 J:5»*,±as-aTU*5a», *fcf±, St)±»f* 
^l^ BGASfi 2St;*-;V KWffi 3 S*»- <fc<52¥LT 
ffS^SrUft, ^>-^Jj?-/V7fc*^fc/>$V^LT»f 

40 5o 

[008 1] rw4''t>a5©/NVy7K-^7.(±T/l'^ -7-* 
fit 1 2 fcfcfc 5 Jl 5 fc*» *oWjR«fcs|Effl« l l 
#&l3t£*i&h i ttv ^y^-;v7ft T/V5 7- 

2i©«ttftfc4fe5J:5fc45. *7c, 
■7-fcMLT^v^*i&^T, ifrfrSitsriasjfcvNfc 

y7o-i, tSI;7^5t«Sl,2A^/Ny^J|f 
-/V7t^ef-C#5o 
[0 0 8 2] ^©^fcLT§Sit$iXfcBGA^s'-7-— 
tt,JS5Heo»!5txmfc> fc-fa^ltero^tgSriiJPi-57^ 
so tf-C\ 02 (d) fc^-f-J: Pfc^vy^*— /V7©H,^$B 
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Tl.^lf|5^^-r i PScD ! FSSd 5 0~0. lOmmtiftT 
[0 0 8 3] r.©BGA^^y^-^SrfflV" 1 fc.3b*fi. ^ 

[00 8 4]' «3 <n%mm) 0 3 * 3 

©Stlt»*Sr*-t«««HlliaiHT'*>5« IHigfc*5V^ > 
2l±BT^yi^45BGAm 5l±ft«tt7 5y 
;7*. 7tt^V^JK— /V, 13tt^fV^^W¥ 

[0 0 8 5] ^Hjfe^lStJiJSV^TH, HI 3 (a) fc^l" 
iSS^tt, '!B2SSaS»ttiB#K:«*OBGA©»5S 

[0 0 8 6] f Lt, BGAWg2«D9S''K±fcE113 
ftfc/^y.jtf— >V 7 ±\zj 0 3(b) \z.7frT£ 5 ^ * 
fy^*^^5¥fflao~0. 1 OOWl 3 £©* 
5i 

[0 0 8 7] r©¥*5l 3 ©fist LTttU B 

GAifi2M*-;v K 3 ©Hi 9 

[0 0 8 8] L"C, ¥«1 3&«t*fctft*-Cy 7n- 
*pt-&AU /NV^-/W7^S!$-lir5i: t tKi, B 
GASS2©7>'Kt^$*5. 

[00 8 9] ^©il, ^J&Lfc/^^— Ma±*f1R 1 
3©gS^*R^-5ritcJ:iJ^v^7}<— A-7(±, ¥«1 

[0090] *ioi0W^tti'Ai<^.#— ^7 fc*.»a»« 

fiftas, *2SBM0»*oJ:5*BGA»R2XTJ«*-/i' 
K 3 (OS* J: t)i*c# Vfc«>, vn^^-/V7 Sr i 9 

[0 0 9 1] BGAS«2©5!3i^#^ 
®-a-^, />>-^jj<-/u7.©fcas*S7cU, io©/^*^ 
—/u 7 ica>a>5 b g ASts 2 mi*—^ K 3 ©**;&s/h 

[0092] ^lt, ^©^uTjistsnfciNW^is 
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Sffc5BGA^s/^-yii, 03 (d) ir^-TJ: 5> (w 
[0 0 9 3] Z.<DBGA/<vlr— ; ?*m^1t%}%:l±: % 

1. -2©ltJi0IJ«Wfir<fc©tWC.-C**. 

[0 0 9 4] : 

[3SSJ©$S] £JLfctt93L;/tJ:5fc:» #3893lc<k;h,rf, 

[0095] «*©K3ft*atfc, fc-ra>^iESr 
fcUTSiarHrtBifciK 3^M>a»a»e>*v^. 
[Hi ] © as 1 ©*JS^II©¥«^^e©ssi5tx 
[02] ^m<om2<om&mm<o^mimm<Dmmx 

S«r*i-«S;«iiH-e'**. 

20 [0 3 ] #fSK©Sg 3 ©H5£^ffi©^**S{S©3KitX 

[ 0 4 : ] t**©Si{3t*fe*^-r-^W{l | Jffi0-efc 5 . 

1 iMMt^-y^ 

2 B G ASS 

3 *-/uKt» 
4 

5 . ttftt77?^ 

6 . ft}* 

8 ¥*#3£«Tife 5BGA^ ? -Jr— 

9 ¥S 

1 0 ipffiffl¥« 

1 1 
1 2 

13 sp« 
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